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1 Cooperation 
With the 


DEPARTMENT OF COMMERCE 
BUREAU OF STANDARDS 
WASHINGTON 


Technical News Bulletin No. 40, 


August 10, 1920. 


GENERAL NOTE. 


Owing to the current nature of the 
investigations mentioned in the Technical News 
Bulletin, sometimes it will be impossible to supply 
printed information regarding them. However, in 
these cases, when the’ investigation has progressed 
sufficiently far, the Bureau will be pleased to 
furnish technical data to those engaged in the 
particular application of the subject, in order to 
avoid the delay incident to publication, 
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Early in the year, definite arrangements were 
made with the American Committee on Electrolysis, which 


‘American Comnitteerepresents all of the great national associations of 


‘on Blectrolysis 


—— 


utility companies, for cooperative work betiveen that 
Committee and the Bureau in conducting an extensive 
research in the field of electrolysis mitigation, 
After this arrangement hed been made, the Committee 
asked the Bureau to outline a program of research 
work to be carried out jointly, and such a progran 
was formulated by the Bureau and approved by the 
Committee. During the last four months a number 

of somewhat extended investigations have been carried 
out in cooperation with this Committee in several 
middle western cities. This work has been confined 
largely, and almost exclusively, to the effect of 
pipe drainage on underground systems, especial 
attention being given to the possibility of joint 
electrolysis on high resistance joints and interchange 
of current between drained systems, Some attention 
has also been given to the three-wire systems of power 
distribution and also to automatic substation 
installations as a means of electrolysis mitigation. 
This joint investigation is an extremely important one 
and it is hoped that means will be found for 
continuing it during the coming year, 
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i@ A New Type of 


In connection with various studies of 


Telephone Circuit telephone systems a new type of diagram to show the 


‘Diagram 


3 Tests of 
Fading of Radio 
‘Signals by 
Bureau of 
‘Standards and 
American Radio 
Relay League 


, 4 


method of operation of different systems has been 
devised. The new diagrams differ from the old in 
that associated contact springs, though properly 
identified, are showm separated from their actuating 
relay or magnet and are so placed as te emphasize 
their operative relation to the circuits which they 
control or operate, The component circuit elements 
are arranged so as to bring out as clearly as 
possible the mode and sequence of operation, 

Circuit diagrams when so drawn may be 
considered as describing in a particular type of short 
hand full details of oircuit operation. On this 

account it has been suggested that thoy be called 
"functionalized circuit diagrams". 

Tiany circuits of manual, automatic and 
seni- ~automtic. switching equipment of all the leading 
types and makes have been redrawn in the manner 
described, thus making it possible to trace the 
circuit operation readily without the need of the 
peculiar type of memory required for equal familiarity 


with the corresponding conventional schematics, 


The diagrams have also proved of great 
value in the prepares wanes of descriptions of circuit 
operation which necessarily requires a clear under- 
standing of each successive step. They will also be 
of value in connection with the diagnosis of “off- 
normal! and trouble conditions. Additional 
advantages of the "functionalized circuit diagrams" 
are found in connection with circuit analysis and 
with comparative studies of circuits of the same 
general type or of circuits differing in minor 
details. 

Such diagrams should serve a very valuable 
purpose in conneestion with the training of the many 
telephone employees required to carry out the extensive 
automatic program announced by one of the largest 
operating organizations. 


Simultaneous nightly tests by 50 radio 
stations on the fading of radic signals were conducted 
fron June 1 to July i7. The tests. as announced trro 
months ago, covered the northeast quarter of the United 
States. One thousand records of signal intensity 
variation have becn securede 

A conterence has been held to review the 
aie and plan further work by representatives of the 
Radio Laboratory of the Bureau of Standards, the Naval 


4 Gas-Appliance 
‘Investigations 


Air Service, the Department of Terrestrial 
Magnetism of the Carnegie Institution of Washington, 
and the American Radio Relay League. The data 
secured are being analyzed. A revised arrangement 
of cooperating stations will be utilized in future 
tests, which it is planned to run in October, 
January, and April, respectively. 

Like the former tests these will be run 
between 10 and 11 P,M., eastern standard time, and 
at awave length of 250 meters. It is intended also 


to make noonday and sunset runs, probably one in each 


of the three months, 

The operation of the first test series has 
been satisfactory, 60% of the possible number of 
reports having been secured over an average trans- 
mission distance of 350 miles. This is an excellent 
record for an undertaking in which the observing 
work is done on a voluntary basis. The power input . 
at the transmitter did not exceed one kilowatt in 
any Cases 

One of the six transmitters was a 500-cycle 
quenched-gap set, tio were 60-cycle non=synchronous 
rotary gap sets, and tivo were continuous-wave sets 
using electron tubes, All receiving stations were 
equipped with regenerative electron-tube receiving 
sets of the tuned plate-circuit type, 


The investigation of gas-burner design and 
operation begun last year in cooperation with the 
industrial fuel committee of the American Gas 
Association has been continued actively throughout 
the year. This work is an essential preliminary to 
investigations which have been in mind for several 
years, looking toward increased efficiency in the 
use of gas. The proper design of air shutter, gas 
orifice and burner throat to give the maxinun 
injection of air under ordinary conditions was the 
part of the problem particularly assigned to the 
Bureau. Some months were spent in designing and 
developing suitable apparatus for making the 
necessary measurements of the air and gas, but the 
time thus spent was well worthwhile, os the 
equipment developed proved so satisfactory that 
results have been obtained with unusual rapidity, 
This work has been done on experimental burners 
representing 2 wide variation in dimensions, An 
extended report of the results so far obtained was 
presented to the industrial fuel oormiuttee in dunes 
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This report covered primary work in 


connection with industrial burners, but the urgent 
need for conservation of natural gas and for 
improvement in natural gas service as supplied to 
households suggested the desirability of extending 
this investigation to the types of domestic burners 
used with that gas, Since transportation of 
sufficient quantities of gas to Washington was not 
practicable, the Bureau of iines kindly furnished 
space in its Pittsburgh experiment station, and 
during the past month experiments were begun there to 
find what range of efficiency is actually obtained 
in the use of natural gas and what degree of improve- 
ment is practicable, This work has already progressed 
far enough to show that many appliances as used are 
very low in efficiency and that great improvement in 
this respect can readily be madee Specific tests, for 
example, have shown that equipment which now makes use 
of only ten to thirty percent. of the heat of the gas 
can be made to use thirty to fifty percent. Such 
increases in efficiency, if generally obtained, would” 
be equivalent to doubling the supply of gas available. 
Results of great importance have also been 
obtained in the design of natural gas burners to 
operate on low pressures: It is a common experience 
that in very cold weather the gas pressure falls for 
various reasons so that the usual gas appliances 
become practically useless, This investigation has 
shown that burners can be so designed as to operate 
well on natural gas at low pressures such as are used 
with manufactured gas; and it is possible that an 
improvement in service might be made by installing 
regulacers which would supply gas at a low and uniform 
pressure, The adoption of this plan, however, would 
require considerable changes in gas distribution 
systems valued at millions of dollars, and before it 
could be definitely recommended extensive engineering 
studies would be required. 


5 Coatings for At the request of the National Park Commission, 
Preserving the the Bureau is making a study of various types of color-= 
Surface of Stone less surface treatments on stone for the prevention of 
Structures disintegration by weathering. This question came up 
through the desire of the Park Commission to secure some 
form or protective treatment to aid in the preservation 
of ancient inscriptions on a large sandstone mesa at 
El llorro, New liexico. The results of the investigation 
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will undoubtedly be of more general interest, however, 
as all types of stone suffer more or less decay upon 
exposure to the weather, and a surface treatment which 
will not mr the appearance of the stone and yet. prove 
to be fairly durable would be of great value. 


} Tests of Aged Owing to a shortage of cement in the 
ements in Con- District of Columbia for use on construction work 
erete ilixtures . being carried out by the Engineer Corps of the Arny, 

. the Bureau was asked to determine the strength of 
concrete mide up from cenent which had been in storage 
for about a year anda half. The cement as received 
was first put through a sieving process to remove the 
lunpse The cement after sieving, as well as the crushed 
lumps were then made inte separate concretes which were 
compared with @onérete made fron cenent recently 
purchased in the local markets It was found that a 
1:14:23 nix of the old cement would give approximtely 
the sane strength as a 1:2:4 mix of fresh cement, and 
it was recormended that the lumps be sieved out of the 
old cement before using, Sinilar tests were conducted 
on aged cements submitted by the U. 5. Engineer Office 
a v cksburg, tiiss. The results indicated that a 

1:24:44 mix of the aged cements gave approximtely 
the same strength as a 1:3:6 mix of fresh cement. 


7 Refractories The Bureau has commenced an investigation 
for the Glass having for its object the development of improved 

‘Industry refractories out of which to construct pots, etce, 

F for the glass industry with particular reference to 
their resistance to corrosion. The principle adopted 
has been to systematically study ame bodies composed 

of. cilfeions bond clays mixed with aluminous grog and 
of aluminous bond with silicious groge In this mtter 
it is hoped that the various possible combinations will 
be covered. A large number of crucibles have already 
been made from these mixtures. These are being fired, 
and trill then be subjected to the action of a corrosive 
barium glasse Upon breaking the crucibles, the depth 
of penetration and degree of attack of the glass upon 
the material of the crucible will be determined. In 
addition, the transverse strength of the nixture, both 
in the dried and in the fired state, as well as the 
shrinkage will be measured. 
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8 Transverse 


A number of tests have just been completed 


Strength of Fireon fire clay tile subjected to a temperature of 1350°C. 


Clay Tile 


9 Tests of 
Bearing Metals 
for the Society 
of Automotive 
Engineors 


10 The Micro= 
structural 
Changes Which 
Accompany the 
Tempering of 
Hardened Steels 


in order to determine the modulus of rupture .and the 
deformation, The surprising fact was brought out that 
these tiles, in spite of their weight and bulk, cannot 
support any appreciable load beyond their own weight, 

and in the case of long spans it was found that the 

tiles broke without any imposed load. This investigation 
therefore, points to rather a serious situation, and it 
is quite possible that for load-carrying refractories of 
this shape, entirely different compositions and _ 
combinations of clay and grog mist be resorted to. 


The tests at elevated temperatures of babbitt 
bearing metals, four of which were investigated in 
connection with the S.AE. specifications for such 
material, have been completed. As was expected, the 
yield point and ultimate strength decreased rapidly - 
with increasing temperaturee It would appear that 
babbitts containing lead lose their strength more 
rapidly than those with a tin base. Brinell hardness 
measurements have also been made on these font samples, 
and will be repeated later on larger specimens. In 
order to study the effect of small quantities of lead 
on the physical properties of a high grade tin=base 
babbitt, varying percentages of lead have been added to 
metal made in accordance with specification No. 2 of 
the-American Socicty for Testing llaterials, and the 
physical propertics of the various combinations thus 
secured will be ima at ordinary and at clevated 
temperature Se A thermostatically-controlled oil bath 
has been constructed for annealing specimens over long 
periods of time in order to determine its effect on the 
mechanical properties of the babbitts,. 


Work has been started on quite an elaborate 
series of examinations to determine the changes which 
occur in the structure of hardened steels upon 
temperinge Very little information is available on 
this subject, and in particular, good micrographs, 
demonstrating the changes which occur, are rare. It 
can be shown by such other methods as magnetic tests 
and density determinations that pronounced changes 
occur in the hardened steel upon tempering, but the 
changes in the microstructure are much less plainly 
marked, For this reason there is need for more care- 
ful study of this phase of the metallography of steel. 
The specimens to be studied will include six different 


ve ai" y 


OO) Se ee 


TNB40, p-7 


11 Fish Scaling 
in Sheet Metal 
Enancls 


12 The Relation 
of Composition 
to the Softening 
Potne:of Snamels 


types, varying in carbon content from .07% to consider- 
ably above 1.00%. The steel will be hardened by 
quenching in water from various temperatures, and the 
length of time at which the material is held at the 
quenching heat will also be taken into consideration. 


The study of the relation of composition to 
the thermal expansion of enamels, mentioned in the last 
number of the Bulletin, has been continued. Eighteen 
more specimens have been prepared and their ecocfficients 
of oxpansion will be determined. These specimens com= 
prise enamels made with varying amounts of sodium oxide, 
fluorspar, and feldspar. Increasing the amount of 
feldspar in enamels appears to increase fish scalinge 
A plan for conducting an investigation of fish scaling 
of two and three coat enamels has been adopted and it is 
expected that the results secured will be as satisfactory 
as those obtained in testing one-coat enancls. 


A knowledge of the effect of variation of 
composition of enamels on their softening points is of 
considerable technical importance in the enameled 
metal industry. While a few of these relations are 
understood in a general way, the results of a systematic 
investigation of the subject have never been published. 
The Bureau has undertaken a study of these rclations and 
up to the present time 74 enamels, the compositions of 
which have been systematically varied, have been studied 
and their softening points determined. From the data 
obtained so far it may be stated that the effect of 


various constituents on the softening point is not in 


accord with the chemical similarity of these constituentse 
For instance, certain basic oxides act as refractories _ 
in enamels, while others act as fluxese The same is true 
for the so-called intermediate oxides and the acid oxides. 
In a given chemical group of oxides the fluxing effect is 
not in proportion to the molecular weight, and on the 
other hand equal percentage amounts of the various oxides 
do not have the same fluxing effect. The action of 

each oxide and mineral used in compounding cnamcls scens 
to be characteristic of that particular mineral or oxide 
and cannot be calculated by any system of a priori 
reasoning. It must be determined experimentally. 
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13 Recent Chemical The first installment of the paper on 

Publications Permeability of Rubber to Gases has appeared in the 
July 7th number of Chemical and Metallurgical 
Engineering, This paper covers the subject of the 
permeability of rubber to a large number of gases, 
and considers the various factors which affect 
permeability, such as temperature, pressure, and 
thickness of film. 

An article on "The Determination of Zirconiun 
and Titanium in Zirconium Ores” appoared in the July 
number of the Journal of the American Chemical Socicty, 
pages 1439-1448. This article may be summarized as 
follows: WMethods of decomposing zirconium ores are 
listed. <A cupferron method for the determination of 
zirconium and titanium in zirconium ores is given. The 
method provides for the following elements which have 
been found in zirconium ores: Zirconium, titanium, 
Silicon, thorium, cerium, iron, aluminum, scandiun, 
yttrium, erbium, didymium, berylium, calciun, | 
magnesium, sodium, potassium,lithium, uranium, 
phosphorus, tantalum, manganese, zinc, cobalt, tin, 
lead, copper, and bismuth. It is also worthy of note 
that chromium and nickel do not interfere in a 
cupferron precipitation; that tungsten would not cause 

; trouble since it is removed before the final 
precipitation; and that vanadium would require special 
: treatment. Since this element has not been reported 
in zirconium ores, and since its presence in significant 
| amounts would be indicated at various stages of the 
analysis, it would cause no trouble. 

- Bureau of Standards Cirevlar No. 95, on "Inks" 
deals with their composition, manufacture and methods of 
testing, This circular is now available for 


| distribution. 
4 ‘Buropean ; A representative of the Aerqnautic Instrunents 
Aeronautic Section of the Bureau is at present abroad studying 


Instruments Buropean conditions in this special field. A number of 
| interesting reports have been received, and in addition 
several instruments of British make have been forwarded © 
to the Bureau for investigation, Among these instruments 
may be mentioned the following: 
1 RA.F. lark II petrol flow indicator; 
1 Darwin turn indicator, complete with 
swivelling heads and tubing; 
Bubble statoscope, complete with accessories}; 
Density meter; . 
Petrol level gauges 
Boiling Point altimeter; 
lanometere 
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A number of German aeronautic instruments trill 
also be sent in the near future to add to the Bureau's 
collection. 


15 Investigation It is of importance to makers of timepicces 
of Escapement of to know the cxact character of the motion of the balance 


Watches and 
Clocks 


16 Leather for 
Use in the 
Construction of 
Organs Geek <. 
Player Pianos 


wheels of watches and such classes of clocks as employ 
this kind of escapement. Research work to dcetcrnine 
accurately the nature of this motion has been planned 

by the Bureau, and it is expected that a detailed study 
will be made of the movenent of the balance wheel . 
throughout its cntire cycle. Tentative methods for 
conducting the work have been dravm up and the particular 
points to be studied have been decided upon. Before the 
experimental work is commenced, the literature of this 
subject will be carefully gone over to avoid duplication 
of work. 


Quite an extensive report of the kinds of 
leather used in the manufacture of certain parts of 
organs and player pianos has been issued to tanners, 
dealers, and manufaeturers. At a conference held in 
New York on July 20th, between the tanners and 
splitters and a representatave of this Burcau, it vas 
decided to experiment with sheepskin skivers in order 
to produce. leather in this country as satisfactory 4s 
that now imported. Calfskin splits will also be 
investigated for this purpose. 


Respectfully, 
Se We STRATTON 


Director 
HGB 
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